Objective: Paget's disease (PD) is a metabolic bone disease characterized by increased bone resorption followed by excessive, unregulated bone formation. While its etiology remains elusive, several genetic and environmental factors have been implicated. PD results in weakened bone strength and abnormal bone architecture, which may be unfavorable for the placement of osseointegrated dental implants. Herein, we describe a patient with PD who received dental implants. Case description: An 86-year-old woman diagnosed with PD and treated with oral bisphosphonates, was referred for implant treatment. Four dental implants were fixed in the anterior mandible, and all implants presented good primary stability. The patient was followed for a period of 6 years. No clinical mobility or signs of looseness were observed, and the implants were successfully osseointegrated. Conclusion: We conclude that the use of bisphosphonates in PD can be an important role in the insertion and osseointegration of dental implants. However, additional research is needed to confirm these findings.
Introduction
Paget's disease is a chronic skeletal disorder that is characterized by areas of osteoclast-mediated increased bone resorption followed by disorderly osteoblast-mediated bone repair [1] .
This disorder affects both men and women, with a slight predominance in men. It rarely occurs before middle age and its prevalence increases steadily with age [2] . The exact etiology of PD is unknown, but genetic and environmental factors may play a role in its pathogenesis. Viral infection has been suggested to play a pathogenic role.
PD results in weakened bone strength and abnormal bone architecture and is often asymptomatic, but patients can present with pain, deformity or, depending on the bone involved, fracture in the affected bone [3] . This structural weakness may be unfavorable for the placement of osseointegrated dental implants.
Currently, bisphosphonates are administered for the treatment of PD because they effectively restore bone mineral density, bone strength, and reduce the incidence of bone fracture [3] . However, bisphosphonate exposure has been linked to osteonecrosis of the jaw.
Systemic factors may affect bone healing around dental implants [4] . However, despite a reduced success rate, unfavorable systemic conditions are not always absolute contraindications for bone augmentation and dental implant placement [5] .
In this report, we describe a successful case of dental implant placement in an 86-year-old woman diagnosed with Paget's disease and treated with oral bisphosphonates.
Case Description
An 86-year-old woman was referred for implant treatment. Her medical history was significant because, she was diagnosed with Paget's disease (alkaline phosphatase 1500 U-/l) in 1988. A lateral x-ray of the cranium showed the typical radiopaque image, particularly in the frontal and parietal bones (Figure 1) .
At the time of diagnosis, blood tests showed increased levels of alkaline phosphatase (1500 U-/l; normal: 27-100 U-/l) and normal calcium (10.2 mg/dl; normal: 9-10.4 mg/dl) and phosphorus (4.0 mg/dl; normal: 2.3-4.1 mg/dl) levels.
The main symptom presented by the patient was the hearing loss caused by the disease. The patient received treatment with sodium alendronate (Fosamax) at 70 mg once a week and remains on this drug.
Intraoral examination revealed that the patient was completely edentate. The patient was wearing only a lower dental prosthesis and complained of instability. Panoramic radiograph and computerized tomographic images revealed several low bone density areas and favorable bone dimensions.
The treatment plan included the installation of a upper dental prosthesis and the placement of 4 dental implants (Neodent) three 11 mm in length, 3.75 in diameter implants and one 10 mm in length, 4.3 in diameter implant. After fixation in the anterior portion of the mandible, the implants showed satisfactory clinical primary stability. The distribution of implants in the mandible is shown in Figure 2 .
Six months after the surgery, a fixed full arch denture was anchored to the implants (Figure 3 ). The patient was followed for a period of 6 years, after which no clinical mobility or signs of looseness were observed, and the implants were successfully osseointegrated (Figure 4) . 
Discussion
Primary implant stability plays a major role in successful osseointegration, and it depends largely on local bone quality and quantity as well as the use of an appropriate dental implant and surgical technique.
Studies have reported some systemic disorders as contraindications for dental endosseous implant treatments; these include recent myocardial infarction, cerebral-vascular accidents, valvular prosthesis surgery, immunosuppression, bleeding issues, active treatment of malignancy, drug abuse, psychiatric illness, and intravenous bisphosphonate uptake [6] .
Other contraindications include adolescence, older age, smoking, diabetes, positive interleukin-1 genotype, cardiovascular problems and diseases that affect bone quality, such as osteoporosis and PD [4, 7] .
Paget's disease is a disorder in which there is a marked increase in bone turnover in localized parts of the skeleton. This results in abnormal bone structure, leading to expansion, structural weakness resulting in deformity and an increased risk of fracture, and pain.
Bisphosphonate is the most frequently used pharmacological treatment for PD. This antiresorptive drug inhibit the function, activation, and survival of osteoclasts [8] . The use of these drugs in the treatment of PD is controversial because there have been reports of osteonecrosis of the jaw associated with the administration of intravenous bisphosphonates. Therefore, it is necessary to carry out further research to evaluate the results, comparability, appropriate dosages and side effects for each clinical application of these drugs [9] .
The signs and symptoms observed before the clinical detection of ONJ may include pain, mucosal swelling, erythema, ulceration and loose teeth. It has been observed that these lesions occur more frequently in the mandible than in the maxilla (2:1 ratio) [10] . A retrospective study involving 1580 patients showed that 65% of cases occurred in the mandible and 27% in the maxilla [11] .
Recent studies have demonstrated that the risk of developing osteonecrosis as a result of antiresorptive therapy is low. Additionally, there seems to be no significant difference in implant success rates following bisphosphonate treatments. Therefore, antiresorptive therapy seems to be a contra-indication for the placement of dental implants. However, studies are needed to determine whether implants placed in patients exposed to antiresorptive agents perform as well as those placed in patients who have not been exposed to these agents [12] .
In 2007, the American Association of Oral and Maxillofacial Surgeons offered performance guidelines for patients treated with bisphosphonates. If administered intravenously, the placement of dental implants is contraindicated. If they are taken orally, three possibilities exist: a) if the patient has been treated for less than 3 years and has no clinical risks, dental implants can be placed without altering the conventional surgical treatment; b) if the patient has been treated for less than 3 years and is treated jointly with corticoids, bisphosphonates must be discontinued 3 months before implant surgery and not administered again until the bone has completely healed; and c) if the patient has been treated for more than 3 years it is possible to place dental implants if the bisphosphonates are discontinued 3 months before surgery and not administered again until the bone has completely healed [13] .
To date, few cases have described the placement of dental implants in patients with PD. However, it is possible to find examples in which the treatment was successful even under unfavorable bone density conditions, such as those considered "poor" [14] or with standard "cotton balls" findings, such as the present case.
Removable prostheses typically become uncomfortable, as illustrated in this case. The patient complained of instability of the prosthesis because PD can cause deformities and pathological fractures to the facial bones. Therefore, treatment with dental implants results in an increased quality of life, because it provides comfort and safety for the patient [15] .
Therefore, even in cases in which the bone is considered "poor", it is possible to obtain satisfactory results, if the protocol is followed properly and, the best treatment for the case is chosen. Furthermore, the patient should be informed of the risks of all procedures to, increase awareness of the possible failures that may occur, including osteonecrosis of the jaw associated with bisphosphonates and the possibility of implant loss over the long term.
Conclusion
We presented a case in which a patient with PD treated with bisphosphonates received 4 dental implants. Based on the good stability of the implants, the absence of signs of inflammation and the absence of images indicative of resorption, we conclude that the administration of bisphosphonates to patients with PD does not prohibit the successful installation and proper osseointegration of dental implants. However, additional research is needed to confirm these findings.
